cspB encodes a major cold shock protein in Clostridium botulinum ATCC 3502.
The relative expression of three cold shock protein coding genes (cspA, cspB and cspC) of Clostridium botulinum ATCC 3502 was studied with quantitative RT-PCR analysis following a cold shock shift from 37 °C to 15 °C. A significant increase in the relative expression of all three genes was observed upon the temperature downshift. To validate these findings, single-gene insertional inactivation of cspA, cspB and cspC was undertaken with the ClosTron gene knock-out system. In growth experiments, mutations in cspB or cspC, but not cspA, resulted in a cold-sensitive phenotype. No growth of the cspB mutant was observed at 15°C over a ten day period, whereas at 20 °C the growth rate was 70% lower than that of wild type strain. The growth rate of cspC mutant was 70% and 80% lower than the growth rate of the wild type strain at 15 °C and 20 °C, respectively. At 37 °C the growth of cspB mutant did not differ from, but the growth rate of cspC mutant was 30% lower than, that of the wild type strain. The cspA mutant grew somewhat faster than the wild type strain at all studied temperatures. Since the inactivation of cspB resulted in the most prominent defect in growth at low temperatures, we suggest that cspB encodes the major cold shock protein of C. botulinum ATCC 3502. Understanding the mechanisms behind cold tolerance of C. botulinum helps to evaluate the safety risks this foodborne pathogen poses in the modern food industry.